Abstract: Nowadays composite material especially Glass fibre reinforced epoxy (GRE) composites is one of the most widely used composite materials in such areas, especially in the marine, building and oil industry due to their lightweight, high strength and chemical/corrosion resistant properties. The aim of this paper is to provide an improved understanding of the performance of glass fibre reinforced epoxy (GRE) pipe under combined pressure and axial loads. The performances of GRE composite pipes is investigated through finite element modelling of ultimate elastic wall stress test under multi-axial loading ranging from pure axial to pure hoop loadings. ANSYS software will be used for finite element modelling of GRE pipes. A stress-strain response was obtained for each winding angle and the results for modelling then compared with those experimental computed through laminate theory. It is also concluded that the experimental results stress, which represent the onset of non-linearity were very much dependent on the transverse and shear stress response, and these values were found to be consistent with the predicted values from the commonly used Tsai-Wu failure criterion.
Introduction
Fibre-reinforced composite materials are increasingly used in marine application over the past few decades due to their light weight and high resistance to salt water corrosion [1] . In recent years, the energy industries (oil, rigs, and nuclear power stations) introduce pipes made of polymer matrix composite chosen for their corrosion resistance. Even though some of the high-end applications of composites materials may be costly, but because of their relatively ease of handling and installation, the design could then be optimized and end up with a cost effective product. Advances made in recent times in composite technology have made it possible to be implemented in the areas of pipe work for fluid transportation to replace the conventional steel pipes.
Model Development
The simulation model is developed based on experimental work conducted by [3] . The material properties and the geometry information for the simulation model are based on [3] as shown in Table 1 and Table 2 below. The parameter of mechanical properties as shown in Table 1 was used to verify materials for glass reinforced epoxy composite pipe that have been used in this research. 
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In the above flow chart, initially all the element model including the material properties, boundary conditions, and internal pressure P were establish before and during modeling process. Then the offaxis and on-axis stress/strain of each ply (or element) were calculated in composite laminates. The process to identify the failure models for failed plies (elements) and conduct stiffness degradation will be proceed if there has any fail ply (elements) occurred. Then if there is no fail plies, the structure will be check whether it is fail or vice versa. If fail structure happen the result will be comparing to the experimental result but if no fail structure, the load will be increased and the process will repeated again from the calculation of the off-axis and on-axis stress/strain of each ply in composite pipe .If the modelling results are not compatible with the experiment, the process will proceed to study the others failure criterion such as Tsai-Hill, Puck and others and then the processes will repeat again from initially. In figure 4 , it has shown the 3 pattern of failure envelope for ±55˚ GRE pipes at room temperature with differences of stress ratio ranging from pure axial loading to pure hope loading. From the experiment results plotted, it can be seen that all test results demonstrated shown a linear elastic range at low stress level same for modelling it demonstrated linear elastic range until the (2:1) stress ratio point.
